The health professions are increasing the placement of students within working environments in other institutions and the community. The aim of this study was to assess the readiness for online and web-based learning of future health professionals at the University of Sheffield prior to the establishment of a national web-based Inter-professional Learning Network (WILeN). A link to a short survey was distributed to the Medical Faculty at Sheffield and 191 valid responses were received. Only 62 per cent of students had access to an Internet-connected computer at home. Most students (95.8%) checked their e-mail every few days or more, with slightly less (82.8%) using the web frequently. Relevant technologies were often never used, including internet relay chat, message forums and video conferencing. However, 66 per cent of students had used computer aided learning packages. Future use of online continuing professional education material is likely to be limited.
Introduction
The web is designed to provide information easily, to anyone with a computer, anywhere. Since it entered popular culture in the mid-1990s, according to the Internet Software Consortium the World Wide Web has grown from predominantly university and business systems supporting 2 million servers to more than 160 million in 2003.
This technology could provide a solution to a dilemma now facing universities in Britain. While the need for higher education opportunities is increasing, costs associated with public universities in the UK are being reduced [1] . A possible solution is distance learning, which Daniel states is cheaper than full-time education, and poses a great threat for those who have not adopted it [2] . Mason goes further and states that traditional universities must themselves become virtual universities and demonstrate that they can offer education of significant quality, superiority and accessibility at low cost [3] .
Lifelong learning and distance learning are becoming established in the UK, qualified by the current success of the Open University, and the reason for this change in the general populace is most likely driven by busier lifestyles [4] .
Continuing professional education (CPE), outlined in the Dearing Report and supported by the government, has resulted in compulsory CPE for some health professionals. It requires medical and dental practitioners to undertake at least 250 hours of education over 5 years, in the form of reading journals, attending lectures and courses and refresher sessions. The infrastructure for this system, the postgraduate deaneries, is unlikely to be able to support the CPE of the current number of medical and dental professionals, while some professionals would find it difficult to attend for reasons of location. Consequently other means of providing CPE must be pursued.
The advantages of web-based distance learning are apparent in today's 24 hour society where a busy dentist can download learning material, complete it and submit it for CPE accreditation in their own time. The web is undeniably becoming easier to use, and judging by the quantity of 'learning material' available, academics have found it uncomplicated to publish notes and lectures onto the web. Allen has reviewed this process and clarifies this stage as fulfilling only one of the first stages of the learning process -information delivery [5] . Therefore, the next stage to examine before embarking on providing web-based learning is the learning process itself, to ascertain what the web must supply in order to foster learning.
The literature reports two key approaches to facilitate online learning that have a basis in accepted learning theory. These have been identified by Starr and are described as directed instruction and student-centred approaches [6] . Directed instruction is the achievement of learning by the provision of teacher-directed systematic instruction, and this is what is described as the provision of information. Although this method of learning offers the merits of flexibility, the learn anytime approach, and learning at the student's own speed, it does not fully justify the use of high technology such as the web to provide learning material, as written media (books and journals) can provide directed instruction.
The student-centred approach, sometimes associated with constructivism, posits that knowledge is constructed by learners through social interaction with others. This theory, pioneered by Dewey [7] and Vygostky [8] , has recently been supported by workers such as Petraglia [9] and Moller [10] , who hold that constructivism is relevant to the distance learning approach. The student-centred approach is more likely to benefit from the high technology of the web, requiring as it does communication between student and teacher and student and other students.
At the University of Sheffield's School of Clinical Dentistry, e-learning is being integrated into the curriculum. The use of WebCT, a managed e-learning environment, is becoming popular at the expense of more traditional computer aided learning (CAL)
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packages. The curriculum has acknowledged that ICT skills are becoming increasingly important for health professionals, and effective ways in which to teach these skills are being investigated.
The skills that we anticipate the students will need to meet the demands of online continual professional development are intrinsically linked to online communication. The future health professional must be able to communicate using a variety of methods (chat, e-mail, posting to a forum, video conferencing) to both peers and patients. In this way, online communities could develop clustered about topics of interest. At Sheffield, it is desired to expose future health professionals to such an online environment.
The literature reports other studies that have examined the skills and readiness of students for e-learning. Mattheos et al. [11] suggest that for the period 1998-9 across Europe, 60 per cent of students used computers in higher education (the study was focused on 16 dental schools) with 72 per cent having some form of access to the Internet. The study reported that 'the average ICT skills of the average dental student . . . do not facilitate full use of new media available'. A study conducted at a dental school in Finland in 2000 assessed the self-perception of simple web and word-processing skills and found that almost 80 per cent used e-mail regularly [12] . This study does not report on the use of new media such as video conferencing or web-based learning environments. Other studies in Bristol in 1996-7 and Ireland in 1997-8 report that students request better training in ICT skills in order to be able to cope with their course without difficulty, and in particular conduct online literature searches [13, 14] . These studies can be used as a baseline for comparison, but the rate of change of computer technology means that even a year can produce a shift in the skills required and the skills with which students are entering the higher education system. It appeared useful to elicit the skills of the students at Sheffield, not only in basic ICT skills such as web use, e-mailing and word processing, but also in skills that will be important in the increasingly interactive online learning environment.
There are now numerous examples of online learning, many purporting to provide continuing professional education for health professionals. These have indicated some success and have identified that a combination of web-delivered information and a more constructivist approach offers the best environments for learning [5, [15] [16] [17] [18] [19] . It is not desired to repeat this work. The purpose here is to assess the state of readiness of current future health professionals for this type of learning, which will become more prevalent in the future and will feature in the web-based Inter-professional Learning Network (WILeN) being established in the UK. It would therefore be useful to clarify the requirements of a web-based learning environment using accepted learning theories on a skills basis and to compare these with the skills and technology available.
Method
A survey was designed that would elicit the views of students within the Faculty of Medicine at the University of Sheffield regarding ICT provision, teaching and usage and that would provide a gauge of the state of readiness of the students for distance learning using web-based media. Prior to the designing of the survey, a focus group of students within the departments of medicine and dentistry (the largest groups that would be
Stokes et al. Readiness for web-based learning
represented in a faculty-wide survey) were asked about their views on ICT provision and the skills they thought they would need in order to participate in online learning. The questions were centred on what ICT technology they had access to, the quality of training they had received, and their current and future needs as they saw them. From these interviews, five questions were designed to represent the general body of opinions generated from the interviews. The survey was deliberately restricted to five main questions in order to maximize the return. This survey would be sent to students with no prior connection to the researchers, and therefore was designed to be minimally time intensive, but to still offer the facility for qualitative comment by the respondent.
The choice of survey as the research tool was based on a need to access a large number of students quickly. It is acknowledged that although this method does entail some element of self-selection of the respondents, and that persons with strong opinions are more likely to respond, it was reasoned that by using a minimally invasive short survey a large enough sample of the faculty should be possible to reduce bias.
This study was conducted in the autumn term of 2002. The survey was distributed by e-mail with an integrated link to a web page containing the survey. This method could be seen to add further bias to the data, but the focus group agreed that all students have a commitment to retrieve their e-mail regularly, and that it was the most effective method of reaching all faculty students, as many would be on placement at any time of the academic term.
The survey was encoded as an HTML file and uploaded to a remote hosted server (www.response-o-matic.com) and configured so that the data were retrieved by e-mail. The surveys were collected anonymously, and this fact was emphasized to the respondents.
The survey was tested by a small sample group prior to 'going live' across the faculty and the generated data were checked for accuracy and coherence. Finally, an e-mail request to complete the survey was sent to students across the Medical Faculty, including the medicine, dentistry, nursing, dental nursing and hygiene and speech therapy students. A reminder e-mail, thanking those who had completed the survey and requesting further responses, was sent after 3 days. The data were extracted and compiled into a spreadsheet, with cross-tabulation used to generate preliminary results.
Results
The web page with the link to the online survey received 397 hits in the 7 days after the initial e-mail request was sent (counted by Microsoft bCentral Fast Counter). From these hits 208 surveys were received, of which 191 were complete.
The breakdown of the respondents, as given by the answer to question 1 of the survey, is shown in Table 1 . The results of the survey, given as total responses and percentage of total response, are given in Tables 2 to 5 . 
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Discussion
There are approximately 1400 students in the Medical Faculty who received the call to complete this survey, but at any one time a number of these students, as many as 75 per cent, can be on placement in hospitals away from the university campus. The number of surveys received within the response window was 208, although replies continued to arrive after this deadline. The overall return rate was approximately 50 per cent of students on campus at the time of the study. It is known that it can be difficult for students to access their e-mail while on placement due to, as stated by a respondent to this survey, 'poor availability of computers when on placements at peripheral hospitals'. The responses from the students were well spread, with no obvious bias towards a selfselected opinion poll (SLOP) group. There were positive, neutral and negative qualitative comments in the responses. The number of students surveyed owning an Internet-connected PC or Apple Macintosh was 61.8 per cent, indicating that some 40 per cent of students would not have access to online learning material at home, or even their e-mail. Most students acknowledged that computers are now an essential part of the profession and will continue to be so: 'Very important -would be lost without my computer now.' The number of students rejecting the university's own Internet service provision RATS (Remote Access To Sheffield) was 45.8 per cent of users with an Internet-connected PC. Taking into account those students without their own Internet-connected computer, only 29 per cent of students use RATS access. This is initially surprising as the RATS service offers advantages for distance learning and many university staff assume that students use it. This service, being provided by the university, allows access to the many online journals the university subscribes to and also access to any 'Sheffield-only' protected material on departmental websites. IP protection, the process of protecting access to online material by allowing only 'local' (University of Sheffield) users to have access, is common. The student comment of 'It is sometimes hard to get onto the appropriate websites [from home] so we can't get the information from the computer even when we are supposed to' would indicate that it limits access to home users with other Internet service providers. Since this survey was conducted, the university has introduced a virtual private network (VPN) service to allow students increased remote access to university resources.
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Students were asked to state how often they used different communications media. This is important as -returning to constructivist theory -to have a true web-based learning environment the students must be capable of communicating with their tutor and preferably other students. It was therefore legitimate to assess the current usage of the various communications methods available that may be employed in such an environment and to see if a culture of using them already existed within the student body.
Internet use was popular with the students, with 82.8 per cent using it every few days or more. E-mail use was also prevalent, with 63.9 per cent of the students surveyed checking their e-mail every day. Another 31.9 per cent checked theirs often, with only 3.7 per cent checking theirs weekly or less. An established culture of electronic communication is desirable if students are going to learn online, but e-mail is asynchronous and, as a group communication medium, best described as inefficient. For student-tutor communications it is adequate, providing a record of all interactions, but as a group learning tool it is quite clumsy. Many e-mails need to be sent to a large group, and if many replies are received it can be difficult to assimilate all of the responses. Therefore message forums or electronic bulletin boards are a preferable system for this type of communication. The survey shows that there is no established culture within the student body for using online message forums, and this may prove an obstacle to establishing a flourishing online learning environment. Only 20.4 per cent of students use a message forum weekly or more often. Over half (50.3%) have never used one at all. Message forums have been shown to offer many advantages in online learning environments, and they are therefore something that should be encouraged in the ICT training that the students receive within their formal education. There does seem to be a mental hurdle for some students when making the transition from e-mailing to posting on a forum. Although both actions are very similar, some students are intimidated by the permanence of posting something to a message forum that will be available for all participants to see and refer to.
To assess the literature search culture within the student body, the respondents were asked to rate which sources of information they turn to first when researching a new topic. Despite the relatively large advances made with online material in the last few years, it was surprising that most students (71.1%) still turn to books as their first source of information.
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After books, ICT-related resources were more readily used, with citation indices and the web providing the most responses (23.7 and 35.8% respectively). It would appear that the web is not a friendly environment for students new to a topic.
The final question asked whether the respondent had had any experience with online learning environments, to which 66 per cent replied 'Yes'. This figure was attributed to the use of WebCT, an online learning system which is actively supported on the medicine course. Experiences of this package were mixed and comprised many of the comments given by respondents. WebCT has many advantages over 'going it alone' by generating a free-standing HTML-based learning environment. WebCT has dedicated functions for formative assessment, media provision using pictures and movies and a message forum function. Opinion between the respondents appears to be split on WebCT's effectiveness. Some students find it very useful: 'WebCT [was] really useful for practical sessions on real patients.' Others, possibly with less ICT experience, are finding it more difficult or coming up against limitations in the existing system: 'the way in which the WebCT tests are marked make it impossible to get a true mark, as if you put "it increases" instead of just "increases" then one gets it wrong. ' What is understood is that most of the students are not suitably equipped to deal with an online learning environment. Most of the technologies available, such as IRC, video conferencing and message forums, have not been used by the students, either because they do not know of their existence or because they have not been shown how to use them. It has also become obvious that the existing ICT training given to the students, while adequate for teaching word processing, e-mail and basic web searching, is not equipping the students with the knowledge to adequately use the Internet as a learning environment. Most ICT training deals with the simple functions of a computer: loading, saving, typing and printing. This is conducted in an isolated fashion and the students are not encouraged to collaborate online during this process. This is not just typical of ICT training provision in higher education; the internationally recognized European Computer Driving Licence offers very little networking experience in its syllabus. For this reason, providing collaborative online learning, as described by social constructivist theory, would prove difficult.
Established commercial ventures to supply continuing professional education are not currently acting as web-based learning environments. The emphasis is also different in these situations, with the participants utilizing any method in order to complete the assignments and gain the CPE points. Is learning really occurring if someone is completing an online test with a textbook on their lap? The existing systems also do not actively encourage online discourse with other students, meaning they are isolated experiences.
This study has highlighted issues that have been raised in previous studies [11] [12] [13] [14] . The study has shown that there is not a sufficient readiness within the students in the Medical Faculty to make online learning an obvious next step, although it is a necessary one. Recommendations would be to reassess the ICT training given to the students so that it can empower the students and prepare them for a different mode of learning in the future. Participation online should be actively encouraged so that students can gain experience and confidence with the systems. Returning to the needs referred to by Mason [3] , requiring that universities must offer education of significant quality, superiority and accessibility at low cost, it is apparent that these needs are not yet being met for learners in an online capacity.
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Conclusions
This survey is broadly in agreement with other work in the field and has shown students at Sheffield to be typical of those in Europe.
The study has shown that although students are capable of accessing the Internet and using e-mail, many do not have sufficient experience of other interactive communication methods. Despite advances in information delivery, most students still rely on conventional means of accessing literature. It is desirable for students to be able to interact online for continuing professional education purposes, but the culture of online communication does not yet exist in any identifiable form. This needs to be fostered within higher education if collaborative online learning is to be encouraged.
From the results of this study, it has been shown that ICT skills teaching for health professional undergraduates should have an emphasis on transferable skills, particularly those relating to online communication.
